i 



7 



UNITED STATES PATENT APPLICATION 



Of 



PARK, Chan Young 



and 



LEE, Han Bae 



for 



DISPLAY PANEL AND SYSTEM USING A HOLOGRAM PATTERN LIQUID CRYSTAL 



t 



[0001] This application claims the benefit of the Korean 
Application No. P2002-56576 filed on September 17, 2002, which is 
hereby incorporated by reference. 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[0002] The present invention relates to a display panel and 
system using a hologram pattern liquid crystal which can adjust 
color and quantity of light selectively for each and every pixel. 

Discussion of the Related Art 

[0003] Recently, a flat type display for implementing a thin 
and large-sized screen is being watched with keen interest in 
replacement of the existing Braun-tube display having a small- 
sized screen and a large- sized system. 

[0004] Such a display panel is classified into an LCD (Liquid 
Crystal Display) , PDP (Plasma Display Panel) , projection system, 
etc., and the projection display is now in the mainstream. 

[0005] Generally, the LCD projection system projects light 
emitted from a light source on an LCD panel, and displays an 
image of the LCD panel on a screen using a projection optical 
system. 
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[0006] However, since the LCD projection system directly 
projects the image of the LCD panel on a rear screen, the 
projection distance between the screen and the projection optical 
system should be secured. 

[0007] FIG. 1 is a block diagram illustrating the structure 
of a general LCD projection system. 

[0008] Referring to FIG. 1, the light emitted from a light 
source 11 is irradiated onto an LCD panel 12 . 

[0009] Then, the LCD panel 12 displays an image by means of 
the irradiated light, and this image is enlarged by the 
projection optical system 13 to be displayed on a rear screen 15. 

[0010] That is, the image projected by the projection optical 
system 13 is reflected by a mirror 14, and then travels to the 
rear screen 15. 

[0011] If the mirror 14 is not used, but a light source is 
located behind the rear screen, the thickness of the system will 
become greatly increased as shown in FIG. 1. 

[0012] However, the structure of the general projection 
system has the limitations in reducing the thickness of the 
system. 

[0013] The reason for this is that if the angle of the mirror 
becomes large in order to further reduce the thickness of the 
system, it is difficult to arrange the projection optical system, 
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while if the angle of the projection optical system becomes large, 
the image being displayed is distorted. 

[0014] Consequently, since the general projection system has 
the limitations in arranging the projection optical system and 
the mirror and in adjusting the angle of arrangement, it is 
difficult to reduce the thickness of the whole system. 

SUMMARY OF THE INVENTION 

[0015] Accordingly, the present invention is directed to a 
display panel and system using a hologram pattern liquid crystal 
that substantially obviates one or more problems due to 
limitations and disadvantages of the related art. 

[0016] An object of the present invention is to provide a 
display panel and system using a hologram pattern liquid crystal 
which is suitable for a thin and large-sized screen. 

[0017] Additional advantages, objects, and features of the 
invention will be set forth in part in the description which 
follows and in part will become apparent to those having ordinary 
skill in the art upon examination of the following or may be 
learned from practice of the invention. The objectives and other 
advantages of the invention may be realized and attained by the 
structure particularly pointed out in the written description and 
claims hereof as well as the appended drawings. 
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[0018] To achieve these objects and other advantages and in 
accordance with the purpose of the invention, as embodied and 
broadly described herein, a display panel using a hologram 
pattern liquid crystal includes first and second data lines 
formed in line in the same direction, the second data lines 
overlapping with upper parts of the first data lines, first and 
second scanning lines formed in line in a direction perpendicular 
to the first and second data lines, the second scanning lines 
overlapping with upper parts of the first scanning lines, and 
liquid crystals having hologram patterns formed between the first 
scanning lines and the first data lines, between the first data 
lines and the second scanning lines, and between the second 
scanning lines and the second data lines, respectively. 

[0019] Here, the liquid crystal between the first scanning 
lines and the first data lines, the liquid crystal between the 
first data lines and the second scanning lines, and the liquid 
crystal between the second scanning lines and the second data 
lines have the hologram patterns different from one another. 

[0020] The hologram pattern of the liquid crystal is formed 
in a pixel area in which the data line and the scanning line 
cross each other. 

[0021] Also, the liquid crystal formed between the first 
scanning lines and the first data lines adjusts a transmitted 

light quantity of a red light, the liquid crystal formed between 
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the first data lines and the second scanning lines adjusts a 
transmitted light quantity of a green light, and the liquid 
crystal formed between the second scanning lines and the second 
data lines adjusts a transmitted light quantity of a blue light. 

[0022] In another aspect of the present invention, there is 
provided a display system using a hologram pattern liquid crystal 
including a light source for generating light, first and second 
data lines formed in line in the same direction, the second data 
lines overlapping with upper parts of the first data lines, first 
and second scanning lines formed in line in a direction 
perpendicular to the first and second data lines, the second 
scanning lines overlapping with upper parts of the first scanning 
lines, liquid crystals having hologram patterns formed between 
the first scanning lines and the first data lines, between the 
first data lines and the second scanning lines, and between the 
second scanning lines and the second data lines, respectively, a 
display panel for displaying an image by selectively adjusting 
color and quantity of light in accordance with an input image 
signal, and optical fibers for transmitting the light from the 
light source to the display panel. 

[0023] The display system according to the present invention 
may further include a driving unit for driving the first and 
second data lines and the first and second scanning lines so that 

corresponding voltages are inputted to respective pixels of the 
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display panel, a control unit for controlling the driving unit in 
accordance with the image signal externally inputted, and an 
optical system formed between the light source and the optical 
fibers . 

[0024] Here, the light source is one of a high-voltage 
mercury lamp, a metal halide lamp, and a white LED, and the 
optical fibers are arranged corresponding to the respective 
pixels of the display panel. 

[0025] Also, the number of optical fibers is the same as the 
number of pixels of the display panel. 

[0026] It is to be understood that both the foregoing general 
description and the following detailed description of the present 
invention are exemplary and explanatory and are intended to 
provide further explanation of the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0027] The accompanying drawings, which are included to 
provide a further understanding of the invention and are 
incorporated in and constitute a part of this application, 
illustrate embodiment ( s ) of the invention and together with the 
description serve to explain the principle of the invention. In 
the drawings : 

[0028] FIG. 1 is a view illustrating a general projection 
system; 
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[0029] FIG. 2 is a view illustrating a display panel using a 
hologram pattern liquid crystal of the present invention; 

[0030] FIG. 3 is a view explaining the color implementation 
Of FIG. 2; 

[0031] FIGs. 4A and 4B are views illustrating hologram 
patterns formed in the liquid crystal of an RBG filter; 

[0032] FIGs. 5A and 5B are views explaining the concept of 
driving a hologram pattern liquid crystal; 

[0033] FIG. 6 is a view explaining a periodic lattice of a 
hologram pattern liquid crystal and the concept of Bragg 
diffraction; 

[0034] FIG. 7 is a view illustrating a projection system 
using a hologram pattern liquid crystal of the present invention; 

[0035] FIG. 8 is a view illustrating the structure of an 
optical fiber of FIG. 7; 

[0036] FIG. 9A is a view illustrating a light incidence unit 
of the optical fibers of FIG. 7; and 

[0037] FIG. 9B is a view illustrating a light emission unit 
of the optical fibers of FIG. 7. 

DETAILED DESCRIPTION OF THE INVENTION 
[0038] Reference will now be made in detail to the preferred 
embodiments of the present invention, examples of which are 

illustrated in the accompanying drawings. Wherever possible, the 
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same reference numbers will be used throughout the drawings to 
refer to the same or like parts. 

[0039] FIG. 2 is a view illustrating a display panel using a 
hologram pattern liquid crystal of the present invention, and FIG 
3 is a view explaining the color implementation of FIG. 2. 

[0040] As shown in FIGs. 2 and 3, the display panel according 
to the present invention includes first and second data lines 53 
and 54 formed in line in the same direction, first and second 
scanning lines 51 and 52 formed in line in a direction 
perpendicular to the first and second data lines 53 and 54, and 
RGB liquid crystals 56, 57 and 58 having hologram patterns formed 
between the lines. 

[0041] The display panel according to the present invention 
further includes a driving unit 59 for driving the first and 
second data lines 53 and 54 and the first and second scanning 
lines 51 and 52 so that corresponding voltages are inputted to 
respective pixels of the display panel, and a control unit 60 for 
controlling the driving unit 59 in accordance with the image 
signal externally inputted. 

[0042] Here, the second data lines 54 overlap with upper 
parts of the first data lines 53, and the second scanning lines 
52 overlap with upper parts of the first scanning lines 51. 

[0043] The RGB liquid crystals 56, 57 and 58 having hologram 

patterns are formed between the first scanning lines 51 and the 
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first data lines 53, between the first data lines 53 and the 
second scanning lines 52, and between the second scanning lines 
52 and the second data lines 54, respectively. 

[0044] The first and second data lines 53 and 54 and the 
first and second scanning lines 51 and 52 are formed as 
transparent electrodes . 

[0045] Also, the red liquid crystal 56 between the first 
scanning lines 51 and the first data lines 53, the green liquid 
crystal 57 between the first data lines 53 and the second 
scanning lines 52, and the blue liquid crystal 58 between the 
second scanning lines 52 and the second data lines 54 have the 
hologram patterns different from one another. 

[0046] The hologram pattern of the liquid crystal is formed 
in a pixel area in which the data line and the scanning line 
cross each other. 

[0047] FIGs. 4A and 4B are views illustrating hologram 
patterns formed in the RGB filter. 

[0048] Generally, the hologram pattern liquid crystal, as 
shown in FIG. 4A, comprises liquid crystal molecules 61 which 
form the hologram pattern between the electrodes 63, and a 
monomer 62. 

[0049] The liquid crystal molecules 61 and the monomer 62 are 
periodically arranged and have a band shape. 
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[0050] Also, the refraction index of the liquid crystal 
molecules 61 and the refraction index of the monomer 62 are 
different from each other to form a periodic refraction index 
lattice . 

[0051] The hologram pattern liquid crystal constructed as 
above is formed as follows. 

[0052] As shown in FIG. 4B, a laser reference light 71 and 
the laser light 72 are irradiated into a mixed liquid 70 of the 
liquid crystal and the monomer. 

[0053] At this time, in the mixed liquid 70 of liquid crystal 
and monomer, a band- shaped interference pattern is formed due to 
the phase difference between the two laser lights, and this is 
called a hologram pattern 74. 

[0054] Here, the thickness, period, etc., of the hologram 
pattern 74 can be adjusted by means of a diffractive element 73. 

[0055] The diffractive element 53 may be a pattern made by a 
lens or a computer. 

[0056] The hologram pattern has an arrangement in which a 
bright polymer area and a dark liquid crystal area periodically 
alternate due to the irradiation of the laser light. 

[0057] FIGs. 5A and 5B are views explaining the concept of 

driving the hologram pattern liquid crystal, and FIG. 6 is a view 

explaining the periodic lattice of the hologram pattern liquid 

crystal and the concept of Bragg diffraction. 
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[0058] FIG. 5A shows the case that a voltage is not applied 
to the hologram pattern liquid crystal, and FIG. 5B shows the 
case that a voltage is applied to the hologram pattern liquid 
crystal . 

[0059] As shown in FIG. 5A, if the voltage is not applied to 
the hologram pattern liquid crystal, the incident light 80 is 
diffracted through the refraction index lattice of the hologram 
pattern. 

[0060] That is, the incident light 80 is diffracted by the 
Bragg phenomenon appearing in the lattice having a constant 
period. 

[0061] If the voltage is not applied to the hologram pattern 
liquid crystal, the liquid crystal molecules 61 are arranged 
irregularly, the incident light, cannot permeate the liquid 
crystal molecules, and the periodic lattice by the difference 
between the refraction index of the liquid crystal and the 
refraction index of the monomer is maintained. 

[0062] Accordingly, the hologram pattern liquid crystal has 
the refraction index having a constant period, and the incident 
light is diffracted . 

[0063] As shown in FIG. 5B, if the voltage is applied to the 
hologram pattern liquid crystal, the incident light 80 permeates 
the hologram pattern liquid crystal . 
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[0064] This is because the liquid crystal molecules 61 are 
arranged in the same direction by the applied voltage. 

[0065] The refraction index of the liquid crystal molecules 
61 and the refraction index of the monomer become identical by 
the arrangement of the liquid crystal molecules, and thus the 
refraction index lattice is not formed in the hologram pattern 
liquid crystal. 

[0066] Accordingly, the incident light 80 directly permeates 
the hologram pattern liquid crystal. 

[0067] Also, the transmitted light quantity of the incident 
light 80 is adjusted in accordance with the level of the applied 
voltage . 

[0068] Meanwhile, the wavelength of the incident light 80 has 
connection with the period and space of the refraction index 
lattice. Accordingly, by adjusting the period and space of the 
refraction index lattice, the light of a desired wavelength can 
selectively be obtained. 

[0069] As shown in FIG. 6, the incident light 80 is reflected 
from the refraction index lattice 81 having a constant space to 
be the first and second reflected lights 82 and 83. 

[0070] The first and second reflected lights 82 and 83 have a 
specified wavelength that satisfies the condition of the 
following equation according to a reinforcement interference 

phenomenon occurring due to the phase difference. 

13 



[0071] [Equation 1] 

dcos& = rnX 

[0072] Here, m is an integer, and d is a pitch. 

[0073] The hologram pattern liquid crystal can selectively 
adjust the wavelength and light quantity of an incident light, 
and thus can be used as a filter for a specified color. 

[0074] Now, the color implementation according to the present 
invention will be explained. 

[0075] As shown in FIG. 3, the red liquid crystal 56 having 
the hologram pattern is formed between the first scanning line 51 
and the first data line 53, the green liquid crystal 57 having 
the hologram pattern is formed between the first data line 53 and 
the second scanning line 52, and the blue liquid crystal 58 
having the hologram pattern is formed between the second scanning 
line 52 and the second data line 54. 

[0076] First, if a voltage is applied only to the red liquid 
crystal 56, the red wavelength of the incident light 80 is 
selected and transmitted through the refraction index lattice of 
the hologram pattern, and its light quantity is adjusted 
according to the level of the applied voltage. 

[0077] At this time, a portion of the incident light 80 is 
diffracted by the refraction index lattice of the hologram 
pattern . 
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[0078] Here, in manufacturing the display panel according to 
the present invention, the angle of the incident light, period 
and space of the refraction index lattice, etc., are adjusted so 
that the diffracted light is irradiated to other areas in 
addition to the display panel. 

[0079] The green light and the blue light, which were not 
selected by the red liquid crystal 56, transmit and travel 
through the red liquid crystal 56 as they are. 

[0080] Then, if a voltage is applied only to the green liquid 
crystal 57, the green wavelength of the incident light 80 is 
selected and transmitted through the refraction index lattice of 
the hologram pattern, and its light quantity is adjusted 
according to the level of the applied voltage. 

[0081] At this time, a portion of the incident light 80 is 
diffracted by the refraction index lattice of the hologram 
pattern . 

[0082] The red light and the blue light, which were not 
selected by the green liquid crystal 57, transmit and travel 
through the green liquid crystal 57 as they are. 

[0083] Next, if a voltage is applied only to the blue liquid 

crystal 58, the blue wavelength of the incident light 80 is 

selected and transmitted through the refraction index lattice of 

the hologram pattern, and its light quantity is adjusted 

according to the level of the applied voltage. 
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[0084] At this time, a portion of the incident light 80 is 
diffracted by the refraction index lattice of the hologram 
pattern. 

[0085] The red light and the green light, which were not 
selected by the blue liquid crystal 58, transmit and travel 
through the blue liquid crystal 58 as they are. 

[0086] By the above-described method, a respective pixel 
displays the corresponding color. 

[0087] In the case of implementing the red on the 
corresponding pixel, the voltage is not applied to the green 
liquid crystal 57 and the blue liquid crystal 58, but is applied 
only to the red liquid crystal 56. Thus, the red image pixel is 
implemented by selectively transmitting the red light and 
adjusting the light quantity. 

[0088] In the case of implementing the white image on the 
corresponding pixel, the voltages corresponding to the color are 
applied to the red liquid crystal 56, the green liquid crystal 57 
and the blue liquid crystal 58, respectively. 

[0089] FIG. 7 is a view illustrating a projection system 
using a hologram pattern liquid crystal according to the present 
invention . 

[0090] As shown in FIG. 7, the projection system according to 

the present invention includes a light source 90, a display panel 

composed of a red liquid crystal 56, a green liquid crystal 57 
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and a blue liquid crystal 58 having hologram patterns, optical 
fibers 92 for transmitting the light from the light source 90 to 
the display panel, an optical system formed between the light 
source 90 and the optical fibers. 

[0091] Also, the display panel further includes a driving 
unit (not illustrated) for driving the electrodes, and a control 
unit (not illustrated) for controlling the driving unit in 
accordance with an image signal externally inputted. 

[0092] Here, the light source 90 is one of a high-voltage 
mercury lamp, a metal halide lamp, and a white LED. 

[0093] The optical system 91 gathers the lights generated 
from the light source 90, and makes the gathered lights incident 
to the optical fibers 92. The optical fibers 92 transfers the 
incident lights to the respective pixels of the display panel. 

[0094] Here, the optical fibers 92 are arranged so as to 
correspond to the respective pixels, and the number of optical 
fibers 92 are the same as the number of pixels of the display 
panel . 

[0095] The projection system according to the present 
invention may not require the optical system 91 in accordance 
with the light generated from the light source 90. 

[0096] FIG. 8 is a view illustrating the structure of an 

optical fiber of FIG. 7. FIG. 9A is a view illustrating a light 

incidence unit of the optical fibers of FIG. 7, and FIG. 9B is a 
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view illustrating a light emission unit of the optical fibers of 
FIG. 7. 

[0 097] As shown in FIG. 8, the optical fiber 90 is composed 
of a core 93 and a cladding 94 surrounding the core. 

[0098] Since the refraction index nl of the core 93 is 
greater than the refraction index n2 of the cladding 94, the 
incident light of totally reflected and travels along the core 93 
[0099] The incidence unit of the optical fibers 92, as shown 
in FIG. 9A, forms a bundle of optical fibers, and the emission 
unit of the optical fibers 92, as shown in FIG. 9B, forms the 
separately arranged optical fibers which correspond to the 
respective pixels. 

[00100] The light incident to the optical fibers is 
transferred to the optical fiber emission unit, emitted from the 
optical fiber emission unit, and then irradiated onto the 
respective pixels. 

[00101] The quantity of light irradiated onto the respective 
pixels of the screen is adjusted by the corresponding voltage 
applied to the hologram liquid crystal filter in accordance with 
the corresponding image signal, and thus the image is displayed 
on the screen. 

[00102] As described above, since the display panel and system 

according to the present invention uses the hologram pattern 

liquid crystal, it is suitable for a thin and large-sized screen. 
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[00103] It will be apparent to those skilled in the art that 
various modifications and variations can be made in the present 
invention. Thus, it is intended that the present invention covers 
the modifications and variations of this invention provided they 
come within the scope of the appended claims and their 
equivalents . 
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